Protective Effects of N-Acetylcysteine and Vitamin E Derivative U83836E on Proteins Modifications Induced by Methanol Intoxication.
Methanol is oxidized into the formaldehyde and formate and these processes are accompanied by free radicals' generation. Formaldehyde and free radicals induce chemical modifications of proteins, leading to changes in their structure and function. The aim of this paper has been to evaluate the effect of N-acetylcysteine and vitamin E derivative U83836E on free radicals' generation and protein modifications induced during acute methanol intoxication. U83836E is an analog of alpha-tocopherol and similarly protects cells against oxidative damage. Moreover, this compound has hydrophilic properties and can be dissolved in an aqueous phase of blood and interstitial fluid, and next, membranes readily take it up. This compound belonging to the benzopyran family contains the reactive trolox ring and possesses antioxidant properties. The ESR determination indicates the increase in free radicals' signal 6 and 12 h after intoxication. Methanol ingestion causes a significant decrease in GSH level (by about 35%) and a significant increase in the lipid peroxidation product malondialdehyde (by about 25%). During methanol metabolism the aromatic amino acids of proteins are modified-the amount of carbonyl groups is increased (by about 42%) and fluorescence intensity of tryptophan is statistically decreased (by about 30%). The increase (by about 200%) in bityrosine fluorescence is also observed. Moreover, a significant decrease in free sulphydryl (by about 40%) and amino groups (by about 30%) in liver proteins is observed during intoxication. This is accompanied by the loss of lysosomal protease-cathepsin B activity (by about 25%). N-acetylcysteine (in dose 150 mg/kg body weight) and U83836E (in dose 10 mg/kg body weight) prevent free radicals' generation to a similar degree. U83836E protects membrane phospholipids against peroxidation a little stronger than N-acetylcysteine (concentration of MDA is decreased by 9 to 20% in the U83836 group and by 7 to 14% in the N-acetylcysteine group compared to methanol group). However after treating methanol-intoxicated rats with N-acetylcysteine, the changes in protein modification parameters are significantly smaller than in the group receiving methanol alone and they are a little smaller than after U83836E application. These findings suggest that N-acetylcysteine and to a smaller degree U83836E protect protein from modification in methanol intoxication, which can prevent liver pathologies.